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Title : MULTI-BEAM CELLULAR WIRELESS BASE STATION, MOBILE 
5 STATION AND SPREAD SPECTRUM SIGNAL TRANSMISSION METHOD 

[0023] 

[Embodiments of the Invention] 

Embodiments of the present invention will be described 
10 below in detail with reference to the accompanying drawings, 
[0024] 

<First Embodiment> 

Fig. 1 is a configuration diagram of a multi-beam 
cellular radio base station according to a first embodiment 

15 of the present invention. In Fig. i, reference numeral 101 
denotes a common channel transmission unit, 102 denotes a 
dedicated channel transmission unit (1}, 103 denotes a 
dedicated channel transmission unit (2) , 104 denotes a 
dedicated channel transmission unit (n) , 111 denotes a 

20 fixed beam antenna, 120 denotes a fixed beam forming unit, 
121 denotes an antenna array (1) , 122 denotes an antenna 
array (2) , 123 denotes an antenna array (m) , 130 denotes a 
synchronous switching unit, 131 denotes a switch (1), 132 
denotes a switch (2) , 133 denotes a switch (3) , 134 denotes 



1 



a switch (m-fl) , and 140 denotes a switching timing 
controller , 

[0025] Operations of the multi-beam cellular radio base 
station of Fig, 1 will now be described. The common 
5 channel transmission unit 101 sends a common channel signal 
produced by spread spectrum modulation, and this common 
channel signal is sent from the fixed beam antenna 111 only 
when the switch (1) 131 is closed. The fixed beam antenna 
111 has a beam pattern such that this radio base station 

10 covers its entire coverage area, and all mobile devices 

within this coverage area can receive the signal sent from 
the above antenna 111, Therefore, the beam of the antenna 
111 is referred herein to as a common beam. Fig. 1 depicts 
a case that n dedicated channels (n>l) are transmitted 

15 simultaneously, and in this case, the dedicated channel 

transmission unit (1) 102 sends a dedicated channel signal 
that is produced by spread spectrum modulation and that is 
directed to a particular mobile device. The dedicated beam 
forming unit 120 then assigns a weight to this dedicated 

20 channel signal in order to form a dedicated beam directed 
to that particular mobile device, and subsequently the 
resultant dedicated channel signal is output to each of the 
m-element antenna array (1) 121 to antenna array (m) 123. 
These output signals are sent from their corresponding 

25 antenna arrays, only when the switches (2) 132 to switch 



(m+1) 134 are closed. The same operations are performed 
for different dedicated channel signals sent from the 
dedicated channel transmission units (2) 103 to (n) 104. 
The switching timing controller 140 controls the switching 
5 timing of the switches (1) 131 to switches (m+1) 134 so as 
to synchronize the switching timing thereof with each other 
so that the closing time of the switch {1) 131 does not 
overlap with the closing times of the switches (2) 132 to 
switches (m+1) 134. 

10 [0026] While Fig. 1 depicts the case that the common 

beam is sent from the dedicated fixed beam antenna 111, it 
is also possible to use the m-element array antenna 121 to 
123 to form the common beam, without using this dedicated 
fixed beam antenna. Furthermore, while Fig. 1 depicts the 

15 case that the array antenna is used to control the 

directivity of dedicated beams, it is also possible to use 
any antenna instead of the array antenna of Fig. 1 as long 
as it can control the directivity of antenna beams. 
[0027] Fig. 2 depicts signal formats of each channel 

20 transmitted from the multi-beam cellular radio base station 
of Fig. 1, Fig. 2 depicts that, in each fixed period 
(slot) , a common channel signal is sent in a leading term 
of the slot and a dedicated channel signal is sent in a 
remaining term of the slot. As this common channel, a 

25 common pilot channel is sent, for example. The common 



pilot: channel is used for synchronization of timing for 
chips or slots when received by all mobile devices within a 
cell, and is also occasionally also used for cell 
identification. The dedicated channel is composed of a 
5 dedicated traffic channel for transmitting information and 
a dedicated pilot channel for transmitting a known pattern 
signal utilized as a reference signal and the like for 
demodulation of the traffic channel. In Fig, 2, the 
dedicated traffic channel and the dedicated pilot channel 

10 are sent simultaneously. In this case, the dedicated 

traffic channel signal and the dedicated pilot channel can 
be spread using different codes so that they are 
distinguished from each other, and therefore it is also 
possible to use mutually orthogonal codes to reduce 

15 interference. 

[0028] Fig. 3 is another example of a signal format 

shown in Fig. 2, when the dedicated pilot channel signal 
and the dedicated traffic channel signal are sent in a 
time-division manner. The time-division timing of each 

20 channel is not limited to that shown in Fig. 3, 

[0029] The transmission timing of the common channel is 

not limited to the leading term of a slot shown in Figs, 2 
and 3 7 and is arbitrary as long as it does not overlap with 
the transmission timing of the dedicated channel (the 

25 common channel can be transmitted in multiple terms under 



certain circumstances) . Likewise, the transmission timing 
of the dedicated channel is also arbitrary as long as it 
does not overlap with that of the common channel. 
[0030] In the foregoing embodiment, the transmission 
5 power of a common channel and a dedicated channel can 

freely be set. Furthermore, when the dedicated channel is 
composed of a dedicated traffic channel and a dedicated 
pilot channel as shown in Figs. 2 and 3 r the transmission 
power of each channel can also freely be set,. 

10 [0031] Furthermore, it is possible to change, for each 

slot, a mobile device that is a transmission destination of 
the dedicated channel, and in this case, a dedicated beam 
corresponding to the transmission destination mobile device 
is reformed when the transmission destination is changed. 

15 Furthermore, it is possible to change the number of 
dedicated channels used for each slot, 

[0032] When there are multiple dedicated beams and they 
have directivities in different directions, the same code 
can be used to for spread spectrum of multiple dedicated 
20 channel signals transmitted by those multiple dedicated 
beams , 

[0033] As described above, according to the first 
embodiment, the transmission time of the common channel 
sent by the common beam and the transmission time of the 
25 dedicated channel sent by the dedicated beam do not overlap 



with each other, so that the interference between the 
common channel and the dedicated channel can be eliminated. 
For example, when the common pilot channel is sent by the 
common beam and is used for cell identification, the 
5 interference to the common pilot channel caused by the 

dedicated beams of neighboring base stations is eliminated 
as long as the transmission timing of the neighboring base 
stations is synchronized in a cellular system sharing the 
same frequency with the neighboring base stations (CDMA 

10 cellular system and the like) , which leads to a 

considerable increase in quality of the common channel 
signal received by a mobile device, thereby facilitating 
the search for surrounding base stations. Furthermore, the 
interference to the dedicated channel signal from the 

15 common channel is greatly reduced, so that the transmission 
power of the dedicated channel can be reduced or the 
coverage area of the dedicated beam can be extended. 
[0034] 

<Second Embodiment> 

20 Fig, 4 is a configuration diagram of a cellular radio 

mobile device according to a second embodiment of the 
present invention. In Fig, 4, reference numeral 401 
denotes an antenna r 402 denotes a radio receiver, 403 
denotes a switch, 410 denotes a common channel processor, 

25 411 denotes a common channel spread code, 412 denotes a 



correlation circuit, 413 denotes a chip/slot 
synchronization circuit, 414 denotes another cell monitor 
circuit, 420 denotes a dedicated channel processor, 421 
denotes a dedicated traffic channel spread code, 422 
5 denotes a correlation circuit, 423 denotes a detector 
circuit, 424 denotes a data determination circuit, 425 
denotes a dedicated pilot channel spread code, 426 denotes 
a correlation circuit, and 427 denotes a transmission path 
estimation circuit . 
10 [0035] Operations of the cellular radio mobile device of 

Fig. 4 will be now described. The format of received 
signals follows that shown in Fig. 2. The signal received 
by the antenna 401 is down-converted by the radio receiver 

402, and then input to the common channel processor 410 or 
15 the dedicated channel processor 420 by way of the switch 

403. The switch 403 switches a connected destination to 
the common channel processor when receiving the common 
channel signal or to the dedicated channel processor when 
receiving the dedicated channel signal, with timing 

20 synchronous with the slot on the basis of the slot 

synchronous signal. The common channel is despread by the 
correlation circuit 412 with the common channel spread code 
411, and on the basis of the resultant output signal, a 
chip synchronous signal and a slot synchronous signal are 

25 extracted by and output from the chip/slot synchronization 



circuit 413. By use of the chip synchronous signal, the 
correlation circuit 422 determines a despreading code phase 
of the dedicated channel and the dedicated traffic channel 
spread code 421, and the correlation circuit 426 determines 
5 a despreading code phase of the dedicated channel and the 
dedicated pilot channel spread code 425. Furthermore, when 
another cell uses the same common channel spread code 411 
and the common channel is sent by shifting a code phase, 
other cell signal level information can be obtained from 

10 the output from the correlation circuit 412 by the other 

cell monitor circuit 414, by measuring the reception level 
of a common channel having a different code phase . 
[0036] The dedicated pilot channel is despread by the 

correlation circuit 426 with the dedicated pilot channel 

15 spread code 425, and from the output of the correlation 

circuit 426, transmission path characteristic information 
(carrier phase information) is detected by the transmission 
path estimation circuit 427 and is then transmitted to 
detector circuit 423 of the dedicated traffic channel. The 

20 dedicated traffic channel is despread by the correlation 

circuit 422 with the dedicated traffic channel spread code 
421, and the resultant signal is synchronously detected at 
the detector circuit 423 on the basis of the transmission 
path characteristic information supplied from the 

25 transmission path estimation circuit 427. The signal 



output from the detector circuit 423 is determined and 
demodulated by the data determination circuit 424 , and the 
demodulated data is then output. 

[0037] In order to obtain the chip synchronous 

5 signal/slot synchronous signal, it is not necessarily to 
use a common channel signal, and it is also possible to 
obtain these chip synchronous signal/slot synchronous 
signal from outputs of the correlation circuit of the 
dedicated channel. Furthermore, in a case of a system in 
10 which other cells do not use the same common channel spread 
code 411 and the common channel is sent without shifting a 
code phase, the structure for obtaining other cell signal 
level information is not necessary, 

[0038] The foregoing description corresponds to the case 

15 that the dedicated traffic channel is spread with a single 
spread code; however, when the dedicated traffic channel is 
spread by a plurality of spread codes and is thus 
multiplexed, it is possible to cope with this case by 
providing a plurality of dedicated traffic channel spread 
20 codes 421, correlation circuits 422, detector circuits 423, 
and data determination circuits 424, and executing 
processing for each spread code. 

[0039] Even when the received signal format is different 
from that of Fig, 2, the operations up to the demodulation 
25 can be accomplished by operating the corresponding circuit 



according to the received signal, as long as the base 
station sends the common channel with the common beam for 
each slot over a predetermined time period within the slot, 
and also sends one or more dedicated channels with the 
5 dedicated beam at the same frequency as the common beam 
with the timing that does not overlap therewith. 
[0040] As described above, according to the second 
embodiment, when the base station sends the common channel 
with the common beam for each slot over a predetermined 

10 time period within the slot, and also sends one or more 
dedicated channels with the dedicated beam at the same 
frequency as the common beam with the timing that does not 
overlap therewith, the dedicated traffic channel to the 
mobile device can be synchronously detected and demodulated 

15 properly, 
[0041] 

<Third Embodiment> 

This embodiment explains a case that the multi-beam 
cellular radio base station according to the first 

20 embodiment of the present invention coexists with a single- 
beam cellular radio base station that does not controls the 
dedicated channel directivity. It is assumed in this 
embodiment that the multi-beam cellular radio base station 
of Fig.. 1 and a single-beam cellular radio base station 

25 shown in Fig. 5 coexist with each other. In Fig. 5, the 



transmission time of a common channel does not overlap with 
that of a dedicated channel, and either of these channels 
is transmitted by a fixed beam of a fixed beam antenna 511. 
In this case, from the cellular radio base station of Fig. 
5 1, a dedicate channel signal including a dedicated pilot 
channel is sent, for example, as shown in Fig. 6, and from 
the single-beam cellular radio base station of Fig. 5, a 
dedicated channel without a dedicated pilot channel is sent 
as shown in Fig„ 7. The signal formats of Figs. 6 and 7 
10 are different from each other only in the presence or 

absence of the dedicated pilot channel, and other formats 
are the same. 

[0042] Fig. 8 is a configuration diagram of a mobile 

device according to a third embodiment of the present 

15 invention that receives signals from a cellular radio base 
station in the above case* In Fig. 8, reference numeral 
801 denotes an antenna, 802 denotes a radio receiver, 803 
denotes a switch, 810 denotes a common channel processor, 
811 denotes a common channel spread code, 812 denotes a 

20 correlation circuit, 813 denotes a chip/slot synchronous 
circuit, 814 denotes another cell monitor circuit, 815 
denotes a transmission path estimation circuit, 820 denotes 
a dedicated channel processor, 821 denotes a dedicated 
traffic channel spread code, 822 denotes a correlation 

25 circuit, 823 denotes a detector circuit, 824 denotes a data 



determination circuit, 825 denotes a dedicated pilot 
channel spread code , 826 denotes a correlation circuit, and 
827 denotes a transmission path estimation circuit. 
[0043] Operations of the cellular radio mobile device 
5 shown in Fig, 8 will foe described- it is assumed that this 
mobile device already recognizes whether the cellular base 
station transmitting signals thereto is of the 
configuration of Fig, 1 or the configuration of Fig. 5, 
From the cellular radio base station of Fig. 1, a common 
10 channel and a dedicated channel signal having the format 

shown in Fig, 6 are sent, and from the single-beam cellular 
radio base station of Fig, 5, a common channel and a 
dedicated channel signal having the format shown in Fig, 7 
are sent. 

15 [0044] A signal received by the antenna 801 is down- 

converted by the radio receiver 802, and then input to the 
common channel processor 810 or the dedicated channel 
processor 820 by way of the switch 803. The switch 803 
switches a connected destination to the common channel 

20 processor when receiving the common channel signal or to 
the dedicated channel processor when receiving the 
dedicated channel signal, with timing synchronous with the 
slot on the basis of the slot synchronous signal. The 
common channel is despread by the correlation circuit 812 

25 with the common channel spread code 811, and on the basis 



of the resultant signal, a chip synchronous signal and a 
slot synchronous signal are extracted by and output from 
the chip/slot synchronization circuit 813, By use of the 
chip synchronous signal, the correlation circuit 822 
5 determines a dispreading code phase of the dedicated 

channel and the dedicated traffic channel spread code 821, 
and the correlation circuit 826 determines a dispreading 
code phase of the dedicated channel and the dedicated pilot 
channel spread code 825. Furthermore, in the case that the 

10 cellular radio base station transmitting a signal to this 

mobile device is of the configuration in Fig. 5, the common 
channel and dedicated channel are sent with the same common 
beam, and thus transmission path characteristic information 
{carrier phase information) is detected from the output of 

15 the correlation circuit 812 by the transmission path 

estimation circuit 815, and is then transmitted to the 
detector circuit 823 of the dedicated traffic channel. 
Furthermore, when another cell uses the same common channel 
spread code 811 and the common channel is sent by shifting 

20 a code phase, other cell signal level information can be 

obtained from the output of the correlation circuit 812 by 
the other cell monitor circuit 818, by measuring the 
reception level of a common channel having a different code 
phase „ 
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[0045] When the cellular radio base station transmitting 
a signal to the mobile device is of the configuration in 
Fig. 1, the dedicated pilot channel is despread by the 
correlation circuit 826 with the dedicated pilot channel 
5 spread code 825, and from the output of the correlation 
circuit 826, transmission path characteristic information 
(carrier phase information) is detected by the transmission 
path estimation circuit 827 and is then transmitted to the 
detector circuit 823 of the dedicated traffic channel, 

10 [0046] The dedicated traffic channel is despread by the 

correlation circuit 822 with the dedicated traffic channel 
spread code 821, and the resultant signal is synchronously 
detected by the detector circuit 823 on the basis of the 
transmission path characteristic information supplied from 

15 the transmission path estimation circuit 815 or the 

transmission path estimation circuit 827. The signal 
output from the detector circuit 823 is determined and 
demodulated by the data determination circuit 824 , and the 
demodulated data is then output, 

20 [0047] In order to obtain the chip synchronous 

signal/slot synchronous signal, it is not necessarily to 
use the common channel signal, and it is also possible to 
obtain these chip synchronous signal/slot synchronous 
signal from outputs of the correlation circuit of the 

25 dedicated channel. Furthermore, when a system in which 



other cells do not use the same common channel spread code 
811 and the common channel is sent without shifting a code 
phase , the structure for obtaining the other cell signal 
level information is not necessary. 
5 [0048] The foregoing description corresponds to the case 

that the dedicated traffic channel is spread with a single 
spread code; however, when the dedicated traffic channel is 
spread by a plurality of spread codes and is thus 
multiplexed, it is possible to cope with this case by 
10 providing a plurality of dedicated traffic channel spread 

codes 821, correlation circuits 822, detector circuits 823 7 
and data determination circuits 824 and executing 
processing for each spread code . 

[0049] Even when the received signal format is different 
15 from that shown in Figs. 6 and 7, the operations up to the 
demodulation can be accomplished by operating the 
corresponding circuit according to the received signal, as 
long as the base station sends the common channel for each 
slot over a predetermined time period within the slot and 
20 also sends one or more dedicated channels at the same 

frequency as the common channel with the timing that does 
not overlap therewith. 

[0050] The transmission speed is different between the 

case of sending the dedicated traffic channel signal in a 
25 format similar to that of Fig. 6 and the case of sending 



the same in a format similar to that of Fig„ 7; however, 
when error correcting coding is being executed, the pre- 
ceding information speed and post-coding information speed 
can be made the same by adjusting the rate of coding. 
5 [0051] As described above, according to the third 

embodiment, the dedicated traffic channel directed to the 
mobile device can be synchronously detected and demodulated 
properly in the case that a base station that controls the 
dedicated channel directivity coexists with a base station 

10 that does not control the dedicated channel directivity , 
Furthermore, in the cases that dedicated pilot channel is 
included and not included as a pilot channel, the rate of 
error correction coding is adjusted thereby to uniform the 
pre-coding information speed and the post-coding 

15 information speed of the dedicated channel, so that an 
equivalent physical layer can be provided for an upper 
layer on the dedicated traffic channel without depending on 
the control over the dedicated channel directivity.. 
[0052] With regard to the various embodiments of the 

2 0 present invention described above, various changes, 

modifications, and omissions can be easily made by persons 
skilled in the art, within the technical spirit and scope 
of the invention. The description in this specification is 
intended only for illustrative purposes, and not 

25 restrictive in all respects. The present invention is 



limited only by the appended claims and by what is 
specified as the equivalent of the claims. 
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[0 0 13] **M^fi^»ft»1»»z:J:ixtf, #a*-v 
ft, mm l^7t ^fr*/WWI^^ s/ 

[0 0 14] *«W«Ott©*ft»*lcJ:*utf, 
^IHSJ^-f p * h^ + 'i'SlWIMU h 5 t y i\> 

. t o 0,1 5 J . ^^fSS H« to S^Ms?igt© iz: Ji ^ 

It, ©SUb^t y^f-ir4/^at>*<@^J^<tiy F^i-^ 

tfc<> LtiSttt 5 w t fafrt U\ 

y 1- [iH3CT*f*K3^r*^ 

[0018] #«n^»iuik^^i£iiE«iiicj:nMC, 

[0 0 19] *»W©-fe/U7«ii»*ift«^^Atc:j:*i 

IB— — AtfiSMSi-S l tr— ^t/U7 

4: S:*i" 5 fc«0-C*> or, l tr— A-fc/i^JR 
ffifcSttffi tt > £ tr- A 9 aft £ *i & 

ft ^<Ox - ^5£{COV>r, figlp^ D ^ h3-^ %?U(D 

tiMb&mm h9fc y^?-r4^*riS«L, -t^tt^ffli^ 

ftp] tT*— ^jg^wfl-fratt-rs t«>T?*5. 

[0 0 2 0| *j8W©*^9*3**»JB^^^^^><fe^ 
£ft«&f!)««0?fl!M h 9 fc 

n5»«aH5aa*fc, i tr-Air/u?»|»a6*JM»& 
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aHSStLS»a»«S*cD<Hgr] h 9 fc v $ 

5Lr-*> s -t:/u9Ssijf*ftfas«3&^ #tr--A*Hi*jftjBr-fc 
6 a** ft i tr- A«HKJfcj»r *> 5 a»fr ewwi-s 

fc<5 0 

/0 [0 0 2 2] SfcJMIKO*'** h 7Ate»f|^JSl: 

ri^sr vy+tf— A-c*>5*atr— a-c, jbjw*p s> 

£#BBfc*ora» +5* 1 coSKi , «-»ft 

* - v*»jfetti;iJBj«-r 5 t >-^^ tr— a-c fc 5« 

oTMt§^2«i^iv B-«Sf*riSttS 
ii5*if-v*^t fH^ 1 !^ ir 4 ^ i: * s , WWW l-fifc & 
fc^J; 3 fc Lfc fc<or-fc£. 

. 20 (0 02 3] . — - ... 

[0 0 2 4 J <«lWattfc©J§tt|>Bltt, 

i coHMsco^ffijc «t 6 ^ tr- A*t/U9 Jd*Stt«o»rt; 
HT*6o PlliC$3V^r, i o 1 tt*ffi*^*/H£« 
1 0 2*ti@J3U^^^^ff»(1), 10 3ltfi^ 
■T*^iSS«W(2), I 0 4\tm»l^^MS^S»bd. I 
1 1 WtH5fetr-"ATVT"*-, 1 2 Ott«»jtf— awjA 
SP, 12Ittmt7K(1), 1 2 2ftT>'^-^r 
.30 U'-f (2) > 12 3 fiT >r~tT U j (m) x 13 0 ISWIffl* 
1 3 ltt^^^^d), 13 2ftx^ y ^ 
(2) s 1 3 3tt^-fs/9-(3), 1 3 4lt.^-T y^OnH), 

1 4 ofti^^^^ 5 >ymwnx-fo2> B 

[0 0 2 5] Hjl tr— A-fe^9«6*Si»«llOlttfft 
ov^BMta. ^ift t>/^iSM 0 lft, 

(1) 1 3 l^icr^si #^it^-A7yff 1 
i i3&»6,*a*-^*/H»**«a«S*T-ft, Hfttr-Ar 
vff l 1 lft, amf^»^H?cj; 9*— tr^1--<# 

tr * ^ y r rt©±»»«*£ ^ cor ^ oSff S 
tufc(B*S:S«"C* Sfca^>, 7yfti i icotr-A& 
-.r.rft*5ififc^At^o Bill, nf-vt>/u (n^ 
1) «>aw^ir*/i^Hi»K:aM» ^n^^&4r^Ur*3 

I?, iisu^-v*/^tsn(D i o 2ttfc&<ME0*iMat 

ftBUtr— A»i*tti 2 ot»t>r«KiiJ*-r*Mf#K» 
urai*»»«*o«!srjif-Afr»i«rafc»^a*^ 
it^fc^ttrmSi^cor yftz u-r (1) i 2 i ^ti^t 
50 tTW Cm) l 2 3 tn^tfi^fi\zn UffiS^M. w 
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0 3-fflS«J^-v*/P5SHia(n) 1 0 4 a>&aifcBSft5*: 

(1) 1 3 4<OW«f 5 V^^fJ^fo 

t><DT:. 1 3 1 j&sRBtT^SBMfli, 

s>*H2) 1 3 y^(m+1) 1 3 4jOSffili:rt^5tlfBa 

[0026] Hi-eii, ifeiBitr-AfrVfflwBJtf— a 

2 3 Srfflv^-C*atr— A*r»j*L-cafS LtfcJ;^ 0 * 

^ffiftr^-j-TfcftK. ^fti07>ftr^oi:t 
B i fc*s it 5 r w r ^y^cDft*? 5 tcffl 5 r 1 35«-e 

- • 20 

10 0 2 7 ] 0 2 ft, Hl^*tr-A-fe;^«f»*»» 
la ^T i£Hf $ ft 5 * * ff •£ 7 ^ — ^ y h T- h 
-MM (^^) flue* ^oyKo 

9 (OKBfl "CftM?-* 4 Mt^fr&m £ ft 5 £ ^ LT 

/^coMlI?JSgi Ltf s/^^ p 5/ Y tat* m 9 4 
S ^^*rnj«i-Bfc*Kffllv^ix, *fc*/UG>»8UG>fc 
»lcWffl5h5^ifcfc5 0 Sfcfc«8iJ^**/M4* ffl i£> 

-CMt^i £>ft, «E«T#*«MM-&fcft 
[0 0 2 8] H2(7>if-?-^^— hcosricof^j 40 

[0 0 2 9] #ii^-*^Sra«i-5*< £ 

ft, B2fttfi3 3 J: 5 fc* a y h coitlKISIfflfcpfi^* 

fti\ mmi-^r^^mm m i .^fcttftb*^*^ 
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[0 0 3 0] EJl±fcBtWLfc*iS<0»]Stc*3V^T, 

^ -v 4 ^ t a si j ^ * ^ mm m, tj it v t> as t c 

[0 0 3 1] *fc, ^Py h»C«*]^*/UiS«jfe5» 
SrHfE3BriE1-S 0 ^ d y KStcffiffl-f 5<BS"]^ 

[0032] agijtr— Aj&saft*>5»fric, 

[0 0 3 3] JU±(DJ;?^, ^l^Hffic0^filc4;n 



T-^IIE $ H 5 ttJM^ -V 4 /i-^Sfl ^ p$ n ^ |- ft ^ 

4 ig-ff * tlir ;wo »J{ c W ffl S ft 5 » fr II % 
(CDHAir fV J is* y" A m ) *3 ^ T SMl^ R T^ff ^ -f 

»«i«!&s»*i-5*a/^-f p ^ h^-v^/WS^p^ 

A ^ h to^m**M KM»t 5 fc ft , IB SU ^ * iUff 
ttftSrfiiid-c*, *fctt*w*Jtr— Atcts*^— r 

[0 0 3 4] <«2«>lltt^»tt>a4il 1 *3BWtf>» 
fo5 0 H4iC^^T, 4 0 1fj;7>ft > 4 0 2 

ft(t*(, 4 0 3ii7^ y f, 4i ott*af-^*/naa 

4 i i l±#iB*-**/^tt»ff*, 4i2fitBB8lEl 
4 13ttfy^oyhH»BB, 4 1 4 tt*-fe 
4 2 0ttB8U*ir^^«a«, 4 2 Hi 
B8«h?fc y^9=-¥*^tt»WF», 4 2 2ttfflB8IUK, 
4 2 3 attttBfis 4 2 4 tt^— ^«3tH», 4 2 5 14 

■arj/<-f n y v?-*r*^mmn\ a 2 ettteBBiK, 

4 2 7ttei£tttt£Btt-Cft>&. 
[0 0 3 5] El4^ir^7»^W^SO©jmco^ 

B2IC«-9T1^5 tco^1"5 0 7yrt40l{a« 
ff$ft^f*l4, ^SffSM 0 2t^^^^-F 
Sft, ^-fyf4 0 3«rtt*UT*a*-ir*/V'»3affl4 
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<s/f4 0 3ii * p ^ h [^m^ks * p ^ h 

v > S £ * tt*a^ 4 t , fl#J?- -V * /v 
« LTV^s t tttflMU^** ^»a**z:*sBM" 
S«t5tc:»«EftS:«J»*.S. tit, tta^ + ^/Hco 
vvctt, *«*-t*>Hettt<lF»4 i l^J:9 4flnBB4 

MM^**/WtBKIIB>&4 2 2t*3lt5«9J h7ty^ 
^+4/wte*« : *4 2 x £^$te&w?miti, 

i@gaiE3sS4 2 6 fc*5it5«M'*<f p * v^\*frmtm 

*4 2 5fc©JBWRC)»MtW«rft3er6. *fc, tfrt: 
/i«'*sBc*iai*-^4/i'tt«?f*4 1 1 SriSEfflU a»o«F 

frlctt, ffSllsKM l 2«>Hl»d»6«Wr^*i=>ia*4 

£-fc3B3»S-5.- . 

10 0 3 6] «»J'<-f p^ ^**/MCOV>TI4, fUSij 
^oy h^**/i4fc*«F*4 2 5tci:0tiiBili|»4 2 
6T*«»S^ *©ttJ*A*feeiStt«SE«S4 2 7tC 

SU F?ty?ft* ^©**IBB 4 2 3 (eg £ 6 0 flgSM 

rt4fl*W*4 2 1 fcij: 9+BB8I3K4 2 2-efflttftLfc« 

**r, ±nfi£mtSDiHi4 2 7i>*bwitiistLzmmn 
«Ht«*«r<>tJc*ifeiatt4 2 stcasir^rwjwttiftu 

7 f -*WftHIS4 2 4"X?#JjfcLTttlWU IKIB^-^*: 

[0 0 3 7] ftjs, ^vrfWtMt^/* p 3/ HSHBfr* 
£r A 5 fc A « jfti* L fc *iffi ^ + * Mt^ £ 5fiJ ffl 1 ta ^ 

i§&*4, tt*^«»^^m«t»6fcfto«*M:^H 
X&& 0 

[0 0 3 8] E4±<OKWtt, ■»Jh?fcs'^5 L -ir*^ 

tfcflfc ^ v ^ 5 S ^ f c*j-p& t r ^ 5 
*s, ttfta MS «F*t*tt» S *i/C £B S *vt ^ 6 •* 
14, flBU h7ty^ *-t*/Hfc»« : »4 2 I , feHlsltt 
4 2 2, ttft|Blft4 2 3, 7*-**rj*ElB4 2 4*tt» 

[0 0 3 9 J gfffg^-CO^^-^y MSH2 
ptfe'^Tt, SililFj "V 4 4: ^iiD t* - A X * 

p y V mtz* p * F rt-"fiP#Bfl(i:fofc oTJSff U l o 
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[o o 4 0] W±coj: ^td s *2©*«6«>»iSfcJ:tL 
flSU ^ -V * /v- Sr«»J fcf — J*T\ &m tT- Atfiftbftl> 

[0 0 4 11 <»3eoJt«<0»tt>*«WO*l<0*J|| 
K>»*fc J: 5 # bT— A-tr /u 9 fttftXttJK t , fliSiJ^ * * 

20. 1 1 [Cj;oXjB]T-(7>.L'-A.T^i^tL6. w60.<L-^[g]l. ^. 

Jft»**6ttH 7 Id^l-cfc 5 lc«grj/<-f p y h^*/t'Sr 

[0 0 4 2] H8te, COJ:54»*JcHr/^9«l«l6* 

iff J:S»»«©«iiftia-CfcS« H8fc*3^^T, 8 0 1(17 
^T 1 ^, 8 0 2 I^^Sff AS, 8 0 3 tt*-f syfS 8 1 
0*4*«^ir*/V'»SI*B, 8 1 Ittftii^-r^^ttlfcff 
^ v 8 1 2{4ftHI§]B. 8 1 314^^^/^ py hn»l 

Btt, s 1 4\$m±fr*r^?mm* a 1 sfcwsasgit^ 
ms, s 2 otta»j*-v*/HBa(B, s 2 1 fiibm h ? 

t s/^^-^^^ttfifcflF*, 8 2 2J4tiBgm?g, 8 2 3fl 
1^S£[ElSS, 8 2 4 14^-^ *IJ^1hI» , 8 2 5 HWl^^ 
p j, h ^ir*/H«*«F#, 8 2 6 flteP^iai^, 8 2 7 14 

^ [ 0 0 4 3 ] Bl 8 ^ir/P7M»r«^!a^Sf^-oVN 

ymmmmtK m 1 t><o*^ttia 5 (nmf&cn 

El 5 fd^-tffi^(7> 1 - int/V7 AtjRXttA^ b tt#39 

[0 0 4 4] TVx-^S 0 1 ICJ: «9SfS S*xfcffi-§-(4, 
.50 JK!*a«tt8 0 2T'/^^>^ h *-f^7-8 
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ffl fISlHigS 8 2 2 ic&tf SfflflJ h 7 1 * * 4 /uttlftNF 

S: iS« L T «r ^ 5 -fe ;b 9 JB *s H 5 <D »rttT festt 

frtt, *a^ir * ^ i: «Mf-^r 4 /u**m--cD#a fcf — A 

*fcMf*8 1 ltftWBU ^oflF^ffittSr-T&b-C^iB 

[0 0 4 5] Stt«Pltt*fto{t*SraS*LTlf^1r;u9 
s 2 5ld«fc«HiBani!&8 2 6Tri£t£1&£tK ^aiAa* 

&eas»*5Eiii» 827 \zx *) msmmmn y 

[0 04 6] IBM h 7 t y^ft^^lwOV^tft ©£U 

i-7b^^4> /ntftflF* s 2 i (c ± *) nmmn s 2 

JiBfiHKflHft£RIIft8 1 
J6HIIK8 2 4"CWfiLT«»lu 

[0047] ^^o, ?-y7TBi»i«*/xn-y hmutm* 

KFltt< , «9]^-lr*/^tiBliaKffl****65 L y7 p W 
WHS*/* a y Mnm«-9-«rf»Ti>J:tr\ tfcflHr/vj&s 
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W:, f@SU h7b y £^*/i4Sttff*8 2 i , flBgHJK 
8 2 2, l&Y&ESgS 2 SRtff-^WtaSB 24^i 

[0 0 4 9] g^s-^co^^-^^ b-^BieStVISI 7 i 

tt*W»5M^1r*/HS:, fta^^/l'taftbttl^-f 

few*, wrrsflwa*: £r#*+«iai»«:iiwi^* 

5 z. k J: *> «M£ -CfiO«if»E*r**-e # 5 D 
[0 0 5 0] jHJM F7 b s^f^ *4vHE**rl2 6K:Wt" 

k\^£. o -c «F*<fci» /tt*tt«>1ftttaft 

[0 0 5 1 ] y±C0j: ? id, |S 3 CO^ffiCOBfSJwcttL 

tf v ® SO 5*- -v ^ r^i tae fe^u i^irr ^ ^Mi ^ kUffl L-ft- 

/^sr#tr» ft ^ * 1 * ft ^ s ^ -c , o rriE^-^fb^or>?? 

.30 [0 0 5 2] |»^Lfc*«W<oa^<Oj|lifiJgliKol^ 
[0 0 5 3] 

^ l J:*t|* s *a tr— A-rSSff $H^*a 
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<-Mz J: & * V T SrJEttf S £ <!: * S T'£ 5 0 
[0 0 5 4 ] 2 oSHS«?W»<cJ:*tf*, Siffi 

xm?M-fz>^ktf-zimtte% 0 

[oo5 5] *&m<r>m3<omM<DBimz£ti^ mwi io 
^/wfltrtttsrum- zmmm t mm l*v 

<o m mmm ^m^^t^x^x, ■wf^*/wo«n 
>\s7&mmmm<nffif&mx~fo& 0 

[[33] **WO«lOjt«<0)BJI8lc*5lt5«f2Oiii« 

[Els] **M«?»3«?SI*W»«W->^7 1 A^*3tt5 50 
[H 6] HlW^tr— A-fe^9«Dl!*»JBA»biilft **t 
[17] i ^-»A1r^?«ll«*lB»d*biS*S*vS«l8i] 
[BIS] ^^<D^3(7>^Sg<7>?|?fi(D^^^Atcfef+5 

[0 9 ] fc«0ir-Atrttwi-5 tr-AH« 

IB l 0 ] ft*©#K--Air;u9«i»*ttl«^«rilB-e 40 
[ill] tt*<OSPB(|*«5»|ftB-Cfc5 0 

1 0 2, 1 0 3, 1 0 4 «bij^**/vhs««s 

1 2 1, 1 2 2, 1 2 3 «BUtT-ASr58*-r5miB-T- 

i 2 o N9Jtr-A«j*fti 

i 3 o is]jw.*-< y^ss 50 
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1 3 1, 132, 133, 134 WIM*^ s^ttrt© 

14 0 ^n^JW 

40 1 SfsTVx-t' 
4 0 2 gff 
4 0 3 -tjOggft 

410 *iB^-r4^*aaw 

4 1 1 ft»^+*M*ttflF# 

4 i 2 tengmgs 

4 1 3 f^nj/ MQMBK 

4 1 4 tt-feyU*^#E«S 

4 2 0 iBffl^* 

4 2 1 ffin^ty^ft */i4fifcft«F* 

4 2 2 jgB'J I- 7 t y^+^Wfl<0ttl»JslR 
4 2 3 

4 2 4 #«3feBlft 

4 2 5 «IJ/<-f P ^ b *-**/l*1Hff* 

4 2 6 WW P y h ft^«fl)ttBIBII 

4 2 7 «DcaKjtt£BK 

5 0 1 fta^^/HSflHfl 
502, 503, 504 B»J*- + 
5 11 T>"X^- 

5 3 0 nffl*<f 

531, 532, 533, 534 IBM JM" y^ftrtO 

5 4 0 S ^^fWWtt 

5 4 1 jf -§ 

801 '^mr^Ti- 

8 0 2 Slf SIS 
8 0 3 mWU 

810 *M9 i -v*/naafli 

e i 2 tir^iugs 

8 1 3 f-^AP iy hnflHBK 

8 14 Ml-fe/U^^^EB 

s 1 5 mmv&ffijfcmm 
8 2 0 «w^-v*/^*aa« 

8 2 1 flgij F y t y # 4 /HfcfifcRF* 

8 2 2 fllBi] h 9 £ s> * */HfH&ftHIS» 

8 2 3 ffiftBH 

8 2 4 x-^^J^IejK 

8 2 5 (BgiJ^-f n y h ^ */^lt1ft»# 

8 2 6 Bffl/'W P y I' ^*4/WflOftMHtt 

8 2 7 ffijSKtt^BK 

9 0 1 ir/^MftSilS^ 
9 0 2, 9 0 3 tMHlW 

9 0 4, 9 0 5 liSUbf— A 

9 0 6 ^ilS — A 

10 0 1 ^iB^^+zbigWtt 

10 11 #ilfttr—ASr««'t-ST>f t ^ 
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